Alterations of cardiac adrenoceptors and calcium channels subsequent to production of aortic insufficiency in rats.
Aortic insufficiency (AI) was produced in rats by puncturing one of the aortic valves with a plastic rod inserted from the right carotid artery, and the subsequent changes in alpha- and beta-adrenoceptors and Ca2+ channels were investigated by means of radioligand binding assays. The positive inotropic effects of methoxamine (Met), isoproterenol (Iso) and Ca2+ were also examined in isolated left papillary muscles. The ratio of the whole heart weight to body weight in AI rats increased significantly as compared with sham-operated rats from 1 till 8 weeks after operation, showing that a cardiac hypertrophy had occurred due to the volume overload. Maximum binding sites (Bmax) for 3H-prazosin in cardiac ventricular muscles of AI rats significantly increased at 4 weeks and returned to the control level at 8 weeks when the AI was still patent. Bmax for 3H-dihydroalprenolol (3H-DHA) of AI rats significantly increased at 2 and 4 weeks and returned to the control level at 8 weeks. Bmax for 3H-nitrendipine binding of AI rats significantly decreased at 2 weeks and returned to the control level at 4 weeks. Affinities for these bindings, as expressed by values of dissociation constants, showed no significant changes. The sensitivities of papillary muscles to Met and Iso were significantly increased in AI rats at 4 weeks. Plasma immunoreactive alpha-atrial natriuretic polypeptide (alpha-ANP) concentration of AI rats tended to increase from 1 till 3 weeks and returned to the control level at 4 weeks but these changes were not significant. We conclude that the synthesis of new adrenoceptors keeps pace with the hypertrophic process and may even overshoot during a short period.